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Abstract 
 
Since the beginning of peer-to-peer file sharing nearly ten years ago, the Internet 
has defined an entirely new meaning of copyright infringement. The U.S. Law prohibits 
unauthorized distribution of copyrighted materials, regardless it has become a popular 
activity in the online community. For this project we conducted a survey that tested 
students for their knowledge of copyright law and file sharing habits. Among other 
observations, we have found that many students were simply unaware of the extent of the 
copyright law. 
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Introduction 
 
 As the digital age continues to evolve, file sharing programs have become a 
problem for many industries. File sharing programs make it possible for anyone with an 
Internet connection to download and upload copyrighted materials in the form of music, 
movies, video clips, art work, software, and much more. For our Interactive Qualifying 
Project, we would like to take a close look at the effects of file sharing programs and 
services on the music industry. From the information we gather, we will seek a solution 
to this problem of infringement, and will suggest modifications to copyright law in the 
future. In order to prevent copyright infringement over the Internet, the copyright law 
will need to evolve as technology becomes more and more readily available. However, 
we understand that there is a possibility that the music industry may also benefit from 
copyright infringement. Therefore, we are seeking answers to the following questions: 
“How does the existence of illegal file-sharing software affect the music industry?”, 
“Does copyright law need to be changed to adjust to modern technology?” and “What is 
the solution to the copyright infringement conflict between file sharers and the music 
industry?” 
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Background Chapter 
 
  A copyright is a set of rights given to the creator of every piece of original work 
the moment it is created. Copyright law protects original works of authorship fixed in any 
tangible medium of expression 1 , including, but not limited to, music, movies, and 
computer software. Unlike patents or registered trademarks, copyrights are obtained 
without an official registration, even when the author makes it available to the public on 
an unrestricted basis.2 Therefore, an individual owns the copyright to every piece of 
original material he or she has ever created. 
Since copyrights are automatically granted, they are also very easy to infringe. 
The government does not intervene in most cases of copyright infringement because it 
does not have the power to enforce any one individual’s copyrights. Therefore, it becomes 
the responsibility of the copyright holder to ensure that his or her copyright is being 
protected, and file a claim when he or she notices infringement. Most instances, 
unfortunately, are too minor that they are not worth the money and time required to file 
legal action against infringers. 
 As cases of copyright infringement become more and more common, certain 
organizations are taking further measures to promote the protection of intellectual 
property. The most active of such organizations is the World Intellectual Property 
Organization (WIPO), which was created in 1967 with the stated purpose, “To encourage 
creative activity [and] to promote the protection of intellectual property throughout the 
 
1 United States, Copyright Office, Copyright Law of the United States of America and Related Laws 
Contained in Title 17 of the United States Code (Washington, 2003) 
2 Stanford University Libraries, “Stanford Copyright & Fair Use.” 10 Oct, 2007 
[http://fairuse.stanford.edu/Copyright_and_Fair_Use_Overview/chapter0/0-a.html] 
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world.”3 WIPO not only promotes the protection of copyright within the United States, 
but also helps harmonize the copyright laws between countries. In 1998, two WIPO 
treaties were implemented into a new U.S. law, known as the Digital Millennium 
Copyright Act (DMCA). 
The DMCA was passed with a new stated purpose, which was appropriate for the 
new age of digital communication. The DMCA makes two major contributions to 
copyright law: "[it] criminalizes production and dissemination of technology, devices, or 
services that are used to circumvent measures that control access to copyrighted works, 
[and] criminalizes the act of circumventing an access control, even when there is no 
infringement of copyright itself."4 The DMCA also protects Internet service providers 
from being held responsible for copyright infringement by their clients. In most cases, the 
offense is by an individual user, which would make it an insignificant case to the whole 
problem. 
A popular suggestion as a solution to all of these copyright problems is to simply 
“shut down” all programs, services and mechanisms that allow illegal file-sharing. While 
it is possible to entirely terminate some of the file-sharing services, others cannot quite 
simply be taken down. Broadly speaking, there are three different approaches to 
file-sharing -- peer-to-peer downloading through a server, downloading from a server, 
and peer-to-peer downloading without a server. While the first two types can easily be 
stopped by taking servers off-line, but the third method is very difficult to prevent since it 
does not require users to go through a central network. 
 
3 World Intellectual Property Organization, WIPO General Assembly (Geneva, 2004) 
4   U.S. Copyright Office, “The Digital Millennium Copyright Act of 1998.” 13 Sept, 2007 
[http://www.copyright.gov/legislation/dmca.pdf] 
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The first type, peer-to-peer downloading through a server, involves two or more 
computers connected to a server that allows the peers to find each other and share files. 
The infamous Napster was one of the pioneers of this type of program, offering free 
file-sharing between peers given that both parties were logged on to the Napster network. 
Because of its potentially illegal nature, Napster faced several lawsuits and was forced to 
shut down their server shortly after. However, many imitation programs emerged such as 
Morpheus, Kazaa, and Limewire, all offering services similar to Napter’s. Since peers 
need to rely on the servers to search and connect to other peers, this type of file-sharing 
protocol is very easy to shut down; the server is simply taken off-line. While similar 
services are still running today, they are slowly being terminated and are becoming less of 
a threat to copyright. 
The second method of file-sharing is by downloading files from a server, either 
through a website or a specialized program. Perhaps the most famous of such programs is 
iTunes, released by Apple, Inc., which allows users to search for and download songs by 
paying a small fee per song. RealNetworks Inc. also offers a program called Rhapsody, 
which is similar to iTunes but requires a monthly fee rather than a price per song. Both 
iTunes and Rhapsody only allow downloads in their proprietary formats, making it much 
harder for individuals, given that they have purchased a file, to share it with other people.  
While the above methods both involved some sort of server in order to search for 
and download files, BitTorrent introduced a method of peer-to-peer file-sharing that runs 
purely peer-to-peer. This meant that users no longer had to register or log on to a server to 
download files, and could do so by downloading a very simple program. “Torrent” files, 
which are small bits of data that contain information about a file, can be found on 
websites that offer torrent search services. These torrents files lead the user to any other 
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users that have bits of the file that they are looking for, and begin a peer-to-peer 
connection when any of the scattered bits are found. The major problems associated with 
BitTorrent are the facts that it does not require a server and is very hard to trace because 
information is scattered, thus making it virtually impossible to shut down the service as a 
whole. 
 The impact of file-sharing has been a controversy for many years, although it is 
difficult to estimate losses due to file-sharing alone. The music, movie, and software 
industries may be affected both positively and negatively, by illegal file-sharing. 
Although the general consensus is that the effects are negative, many will argue that some 
benefit from such activities because of the increased exposure they receive.5 
 The Business Software Alliance estimated that software piracy has caused a $34 
billion loss worldwide in 2005, which was a $1.6 billion increase over 2004.6 In addition, 
the IDC, an information-technology research firm, conducted a study which found that a 
third of the copies of personal computing software installed in 2005 were pirated.7 The 
IDC has been recording statistics and calculating piracy percentages and figures, using 
information such as the number of computer units shipped, the number of copies of 
software sold and shared by open-source options. Any software that does not fit into the 
equation is considered pirated. 
 However, some disagree with the statistics. Jason Chen of Gizmodo.com claims 
that large corporations like Microsoft actually benefit from software piracy, “Because if 
 
5 Daily Nexus, University of California, Santa Barbara, “RIAA Deaf to Benefits of P2P.” 8 Oct, 2007. 
[http://www.dailynexus.com/article.php?a=14633] 
6 Business Software Alliance, “Piracy Rate Unchanged at 35%; Global Losses Increased by $1.6 Billion.” 2 
Oct, 2007 
[http://w3.bsa.org/EastMediterranean/press/newsreleases/eastmediterraneanpressrelease23may2006.cfm] 
7 Business Software Alliance, IDC, “Third Annual BSA and IDC Global Software Piracy Study.” May, 
2006 [http://w3.bsa.org/globalstudy//upload/2005-2006%20Global%20Piracy%20Study.pdf] 
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you pirate a product, you're more likely to become attached, and dependent, on the 
software.” 8Additionally, Microsoft business group president Jeff Raikes requests that 
software counterfeiters copy and illegally use Microsoft products, if they will be pirating 
software anyway. He stated that some software piracy is beneficial to their business 
“because it can lead to purchases by individuals who otherwise might never have been 
exposed to the company's products.” 9 
Possibly the most popular method of file-sharing is through the use of 
peer-to-peer software. Peer-to-peer software essentially connects a user on one computer 
to another user on a different computer, and allows them to share files freely with each 
other. Since this sort of file-sharing cannot be regulated, the users may use them to 
illegally share copyrighted files. The pioneer of such services, Napster, created a great 
controversy after its release, and was soon forced to shut down as a free file-sharing 
server. However, many other peer-to-peer programs were developed, such as Grokster, 
Morpheus, and Limewire, which began a new era of illegal file-sharing. As peer-to-peer 
file-sharing software became more popular and easily available, there has been a great 
increase in abuse of such services to download copyrighted material. 
In addition to peer-to-peer software, there has been a new development in the 
file-sharing world. Bit Torrent, a communications protocol developed by programmer 
Bram Cohen, has become an additional tool for file-sharing, which was estimated to be 
 
8 Candace Lombardi, Tech News on ZDNet, “Study: Software piracy costs $34 billion.” 6 Oct, 2007 
[http://news.zdnet.com/2100-3513_22-6075629.html] 
9 Jason Chen, Gizmodo, “Software: Microsoft Wants You to Pirate Windows.” 8 Oct, 2007 
[http://gizmodo.com/gadgets/software/microsoft-wants-you-to-pirate-windows-243912.php] 
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accountable for roughly 35 percent of all Internet traffic in 2004.10 Cohen is now the 
owner of his company, BitTorrent, Inc. which distributes the software for free. However, 
his company is not directly involved in any illegal file-sharing; BitTorrent.com sells 
video and music files, and pays royalties to the respective companies. However, the Bit 
Torrent software itself can be used for illegal file-sharing very easily. Many third-party 
websites offer links to “torrent” files where users can download almost anything that can 
be offered over the Internet, including music, movies and commercial software. However, 
it is impossible to shut down the Bit Torrent software itself, since it is only a tool used to 
download files, and unlike Napster, does not go through any central database. Instead, 
many popular “torrent tracker” sites have been subject to legal claims by the MPAA and 
RIAA, since they promote illegal file-sharing on their sites. Although the most popular 
torrent trackers sites such as Suprnova.org and LokiTorrent have been shut down through 
industry lawsuits11,12, there are still many smaller sites that link to illegal torrents. 
Although the majority of copyright infringement issues involve intellectual 
property belonging to large companies and corporations, individual works are also often 
shared without permission. Entertainment websites such as Youtube and Ebaumsworld 
have demonstrated such abuse, where an individual's work can easily be shared over the 
Internet without any consent of the creator. For example, a Youtube user may decide to 
upload a video clip containing an independent artist’s song in the background, or artwork 
belonging to someone else. Depending on the copyright holder’s distribution policy, this 
 
10 Adam Pasick, “LIVEWIRE – File-sharing network thrives beneath the radar.” 10 Oct, 2007 
[http://in.tech.yahoo.com/041103/137/2ho4i.html] 
11 ShortNews.com, “SuprNova.Org Closing Down for Good.” 19 Dec, 2004 
[http://www.shortnews.com/start.cfm?id=45176] 
12 United States, District Court, Consent Judgment and Permanent Injunction (Dallas, TX, 2005) 
[http://www.joegratz.net/files/lokisettlement.pdf] 
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can also be considered copyright infringement. 
File-sharing is a growing problem in the world today, causing many conflicts 
between the Recording Industry Association of America (RIAA), Internet service 
providers, and Internet users. The RIAA claims that file-sharing programs are the leading 
cause of declining record sales, but many studies have disagreed, and we are aware that 
there may even be possible positive effects of such programs. Although music may be 
shared and distributed freely without any profit going directly to the record labels or 
artists, this also means that it has become much easier for one to listen to an artist's work 
without having to pay for it. The impact is still unknown, but for artists or bands who are 
not in a large record label and cannot gain many listeners otherwise, this may have a 
positive impact. In our study we shall consider the possibility of either claim, and will 
research this concern objectively. 
Literature 
 The question of how the sharing of files via the Internet affects the music 
industry has been a popular topic of debate in recent history.  Many students and 
professionals have performed studies and written articles that relate to and attempt to 
bring this dispute to a definite conclusion.  To find the answer to this issue, studies are 
completed with the use of data taken from surveys, censuses, sales statistics, and even 
online records of file sharing. 
Oberholzer and Strumpfs’, “The Effect of File Sharing on Record Sales, An 
Empirical Analysis”13 is one of the most recent studies of this topic and seems to be a 
very powerful report in this topic.  This report was written to investigate the effects of 
 
13 Felix Oberholzer and Koleman Strumpf, “The Effect of File Sharing on Record Sales: An Empircal 
Analyis.” Harvard Business School and UNC Chapel Hill, 2004 
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file sharing to the record sales in United States.  The report was first written in March 
2004 and then revised again in June 2005.   
 Instead of collecting data by surveys and interviews, Oberholzer and Strumpf 
concentrated on the relationship between the number of files shared and the total record 
sales.  They took three types of data to analyze the relationship; server logs for two 
OpenNap servers, weekly album sales data from Nielsen Soundscan, and the amount of 
publicity the record got.  Using these three data Oberholzer and Strumpf derived a 
sophisticated equation to model the relationship between file sharing and record sales. 
 The data on file sharing activity was taken from two OpenNap servers, which 
is a server used for searching through various P2P file sharing clients for the file you 
want.  Though OpenNap is not the only source of P2P file sharing, it was the largest 
file sharing system used in U.S. at the time.  They collected download data on this 
server for seventeen weeks and found that U.S. users downloaded 260,889 audio files 
within that span of seventeen weeks.  This data was compared to the actual sales data 
taken from the Nielsen Soundscan.  Nielsen Soundscan is a very credible source of 
record sales data and it is the source for the Billboard music charts. 
 Oberholzer and Strumpf took each individual CD’s and analyzed each one of 
them instead of analyzing the total CD sales and the total music downloads.  This is 
because some artists are more popular than others and also each CD gets different levels 
of publicity.  Oberholzer and Strumpf used the website AllMusic.com, Billboard’s 
“Top 50 Airplay”, Radio & Records and CMJ Networks to see how much media 
attention different albums get in order to set an indicator for each album. 
 After their careful data collection and analyzing of the data, Oberholzer and 
Strumpf came to a conclusion that “file sharing has no statistically significant effect on 
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purchases of the average album in our sample.”14  They have stated that even at the 
worst case file sharing can explain a tiny fraction of the decline in record sales.  With 
their significant amount of detailed data collection and careful study of the data, their 
conclusion is very convincing. 
 A very similar study to Oberholzer and Strumpf has been conducted by 
Tanaka15 in Japan.  Tanaka also monitored number of downloads weekly over the span 
of June 2004 to November 2004.  The researchers obtained data from thirty best 
selling music CDs from the Oricon16 which is a company that ranks various sources of 
entertainment.  Tanaka compared the download activities to the actual CD sales to find 
a relationship between the two and Tanaka also concluded that there are no negative 
effects of file sharing to the record sales.  Although Tanaka’s primary source of data 
was the actual download activity he also conducted a survey targeted to students in 
order to support his conclusion. 
Peitz and Waelbroeck17 analyzed different data sets from 1998-2002 in order to 
reach their conclusion.  They did not collect data on their own, but instead analyzed 
different sources of data from previous studies and data sets provided from various 
industries.  Peitz and Waelbroeck analyzed the effect of file sharing to the record 
industry from a macroeconomic point of view and concluded that file sharing has a 
 
14 Ibid. Page 24 
15 Tatsuo Tanaka, “Does File Sharing Reduce Music CD Sales?: A Case of Japan” 
Hitotsubashi University Institute of Innovation Research, December 2004 
http://www.iir.hit-u.ac.jp/event/WP05-08tanaka.pdf 
16 Oricon Official Website 
http://www.oricon.co.jp/ 
17 Martin Peitz and Patrick Waelbroeck. "The Effect of Internet Piracy on Music Sales: Cross-Section 
Evidence." Review of Economic Research on Copyright Issues, vol.1 pp.71-79. 2004 
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negative effect to the CD sales.  They have found that music downloading could have 
caused a 20% reduction in music sales worldwide.  Although they state that music 
downloads have a negative effect, they state in the end that there are many possible 
factors that may be responsible for the decline in record sales. 
 
Methodology 
 
 Although many studies have been conducted to come to a final conclusion in 
whether file sharing activities affect record sales, the solution to the rapidly growing file 
sharing activities have not yet been found.  In our study our main goal is to seek a 
solution for the copyright law in order to control the rapidly growing copyright 
infringement. 
 In order to achieve this goal there are many factors we must consider.  As 
mentioned in the literature section, many researchers have taken data of the number of 
downloads and CD sales to reach their conclusion of whether or not file sharing 
activities have a negative effect to the record industry.  We feel that the problem does 
not lie in the numbers of downloads or CD sales but in the users of the file sharing 
systems.  The users of file sharing systems have the choice of downloading the music 
file or purchasing the CD.  It is difficult to tell whether or not they would have 
purchased the album they have downloaded if they somehow did not have access to a 
file sharing system.  If the user wouldn’t have purchased the album if they weren’t able 
to obtain the album for free, then there is no economic negative effect to the record 
industry.  What is important is to understand why the users choose to use file sharing 
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systems as well as get an understanding of their knowledge in copyright laws. 
 To understand what the users’ are thinking we came to a conclusion that 
conducting a survey would be the best approach to take.  When executed properly, 
surveys can offer very strong supporting evidence, and allow us to get an understanding 
of the users of file sharing programs.  We decided to target WPI students for our 
survey and there are several reasons for this choice.  Age groups make a drastic 
difference in the responses of the survey.18  It has been found that file sharing activities 
are heavily skewed to younger age groups from survey that has been done by Edison 
Media Research. 
 The survey questions were thought out very carefully as well as the procedure.  
The survey was collected on campus of WPI via two routes; passing survey’s out in the 
campus center and asking Professor’s to assist us in handing out the survey after class.  
The study protocol was reviewed and approved by the WPI IRB.  When passing out 
the survey in class, we have made clear that the survey had no relevance with their 
in-class work and grades. 
When conducting a survey there are many significant factors that can affect 
how the survey performs such as gender, race, and education. 19  In our survey we ask 
the student their residence (on-campus or off-campus), Major and Gender to count for 
the different factors that could significantly affect the results of the survey.  There is 
great possibility that students’ file sharing behavior is affected by whether or not they 
live on-campus since on-campus have higher security and Internet transactions are 
 
18 Eric, Boorstin S. "Music Sales in the Age of File Sharing." A.B. Degree Thesis., Princeton University, 
2004. 
19 Le Guel, Fabrice and Rochelandet, Fabrice. "P2P music-sharing networks: Why legal fights against 
copiers may be inefficient." University of Paris, 2005. 
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monitored.  We carefully thought out of what questions to ask and what questions not 
to ask.  The part we are interested in the most is the section where we ask the student 
about different music purchasing situations.  These set of questions are intended to see 
in what situations the student will purchase CDs and when they would not.  Also at the 
end we have a “mini quiz” on copyright regarding fair use.  This is to see their 
knowledge in copyright law which we think is very important since the line of copyright 
infringement is vague and in order for us to seek a solution to unauthorized file sharing 
we need to know the students’ level of understanding. 
 Most of the file sharing programs and services that are out there now are “legal” 
programs and services that are being used for “illegal” purposes.  It is on the users’ 
hands to use it for illegal purposes or not, and the survey should help us understand the 
reason why people choose to use it for such purpose. 
 Although survey is our primary source of data in our study we also used some 
statistical data provided by the RIAA, IFPI and other sources which we will discuss in 
detail in the data analysis section.  Many reports done in the past have said there are 
many other possible factors that are causing the decline in the record sales.  Our main 
goal in analyzing these data is to find other possible causes of the decline in record sales 
to see whether the decline in record sales is purely of file sharing. 
By carefully conducting a survey of WPI students and analyzing provided data, 
we will try to seek the next step copyright law should take to protect intellectual 
property.  It is difficult to draw a clear cut line for copyright laws, but we believe that 
there is a better solution for it. 
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Survey Analysis 
 
 An essential portion of our project is the data we collected through surveys given 
to undergraduate students at Worcester Polytechnic Institute.  The survey we formulated 
and the data we collected were both joint efforts on our part, and another Interactive 
Qualifying Project team’s part20. A copy of the final draft of the survey can be found in 
the appendix of this report.  
The survey was taken by close to 100 undergraduate students at Worcester 
Polytechnic Institute; about 68 percent were male, and about 17 percent were female (and 
15% omitted the question regarding gender).  If it can be taken into account that some 
students omitted the gender question, it shows that our data comes from a good base in 
terms of male to female ratio since WPI is comprised of about 75 percent males and 25 
percent females21.   
In terms of housing, 45 percent of people who took our survey stated that they live 
on campus, and about 37 percent of people who took our survey stated that they live off 
campus. Again, when accounting for those who did not answer this question, it shows our 
survey of students is a pretty good basis for the WPI population since roughly 67 percent 
of undergraduate students live in college-owned housing2. 
 Copyright law seems to be one area of knowledge that most people generally 
don’t know much about. Our survey found that most people do not know very much about 
copyright law even if they said that they were knowledgeable on the topic (question 
number 17). Less than ten percent of students understood properly the concept of fair use, 
 
20  The IQP team consisting of Maxwell French, Daniel Kraft, and Kyle Boran 
21  This information is based on the current data from the WPI office of the registrar. 
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even if they claimed to know what fair use is. 
 The open ended question concerning copyright law was split into a few groups of 
roughly the same answer. The most popular answer to the question regarding penalties on 
unauthorized file sharing is to punish by means of a 'fine' or 'small fine', rather than 
random unlucky people that “lose the lottery” as one of our respondents put it. Another 
response that was about half as popular was the concept that there should be punishment 
or monetary compensation proportional to the amount of pirated media shared. Of the 
people who answered the question, 35 percent had the 'fines' or 'small fines' type response, 
about 17 percent had the proportional punishment response, and 10 percent responded 
that there should be no punishment. Appropriately, according to a multiple choice 
question, fifty percent of students think that the current penalties for file sharing are not 
very appropriate, and another forty percent are either neutral or unsure about the current 
penalties.  Only ten percent of students think the current punishments for file sharing are 
appropriate. 
 Of our surveyed population, 70 percent of students claimed that sampling music 
for free online has led them to purchase music from particular artists. Considering that the 
RIAA has been blaming file sharing on the decline in record sales over the past few years, 
we found this figure to be a great basis for an investigation of the correlation between file 
sharing and CD purchases. 
 One interesting assortment of the survey data that helped us analyze the 
relationship between file sharing and music purchases was to split up the students into 
two groups based on how much money they typically spent yearly on music. The first 
group of students indicated that they spent no money in the last year on music, while the 
second group of students wrote that they typically spent ten dollars or more per year on 
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music. Conveniently, no students indicated spending between 1 and 10 dollars in the last 
year on music. 
 Although most students who typically spend no money on music are using 
computers for six to ten hours or more every day, sixty percent of students who spend at 
least 10$ on music per year are only on their computers for three to six hours a day or less. 
Put simply, according to our data there is a slight indication  that students who spend less 
money on music are on their computers more often. This could suggest a few possibilities. 
One possibility this data could suggest is the obvious answer that if students are using 
their computers more, they are pirating music more or at least more likely to do so. 
However, another possibility is that students who are using their computers more are 
simply not as infatuated with music as other students might be, and might be finding most 
of their entertainment from sources other than music.  
Sixty one percent of the students who don’t spend money on CDs claim to own 
less than 10 music CDs and DVDs, while ninety percent those students who spend ten 
dollars or more yearly on music own ten to eighty or more music CDs and/or DVDs. 
Although these statistics make complete logical sense, it is interesting to note that 53 
percent of students who spend no money on CDs have more than eighty gigabytes of their 
personal hard drive devoted to digital media, while only 32 percent of those students who 
spend ten dollars or more per year on music have 80 gigabytes or more of their personal 
hard disk space devoted to digital media.  Fifty percent of students who spend ten dollars 
or more on music yearly have only ten to thirty gigabytes or less of their personal hard 
disk space devoted to digital media.  
These statistics seem to point towards many possibilities. One possibility would 
be that people who spend more money on music don’t have as much disc space on their 
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computer to devote to digital media, since they’re spending money on music and not on 
their computer. This seems appropriate, since, according to our data, students who spend 
less money on music tend to use their computer more often. Another possibility is that 
those students who are using their computers more and spending less money on music are 
playing more computer games, or browsing the web more often. 
 A popular idea would be that those students who are spending less money on 
music but using their computers more often and at the same time having more disc space 
devoted to digital media are simply pirating more music than those students who use their 
computers less and spend more on music. However, the students from both groups 
(spending money yearly, and spending no money) have extremely similar percentages for 
how much time they spend daily viewing/using digital media. So while students who 
don’t spend money on music are using their computer more than the students who spend 
money, they both view/listen to the same amount of media. Therefore, one possibility is 
that the students who spend less money use their computers for other purposes like 
schoolwork or Internet browsing more often. 
 On the other hand, students who indicated that less than half of their digital 
media was pirated claimed to spend an average of $66.73 on music last year while 
students who said that at least half of their media was pirated answered that they spent an 
average of $35.10 on music last year. Looking at this data alone suggests that there is a 
direct correlation in college students between the pirating of digital media and the 
spending of money on music. However, among the students who spent no money on 
music in the last year, two thirds of those students claim to never buying music when they 
“cannot obtain it online for free”, and the other third of those students only claim to 
“sometimes” buying music when they get it for free online. This points towards the 
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conclusion that the students who aren't spending as much money on music typically don't 
spend money on music at all; even if they can't find the music they want online. More data 
supporting this idea can be seen when looking at a similar question, only with the students 
who spent more than 10 dollars in the last year on music. About 65 percent of the students 
who spend on music claim that they sometimes purchase music that they know that they 
can obtain online for free. So while some students sometimes buy music even if they don't 
have to, other students wouldn't buy music even if they had to. 
 Out of all of the students who took our survey, only one student stated that none 
of the digital media on their computer was pirated (all other students answered “some” or 
more). Since, apparently, nearly all college students own some pirated digital media, we 
felt that an analysis of the student opinions on the topic of unauthorized file sharing 
penalties would be worthwhile. 
 In one survey question, students were asked to tell us how much pirated content 
they had within their collection of digital media. Possible answers consisted of the 
following: “none”, “some”, “about half”, “most”, and “I don’t know”. The answers 
“about half” and “most” will be herein categorized as “at least half”. Students were also 
asked whether or not they were aware of the possible penalties for unauthorized file 
sharing. Of the students who were unaware of these penalties, 83 percent answered that at 
least half of their digital media collection was pirated. With a similar percentage, 72 
percent of the students who were aware of the penalties answered that at least half of their 
media was pirated. The percentages here indicate that, while knowledge of the 
consequences of sharing files may effect a student's file sharing habits slightly, sharing 
files is still a part of a student's life even if they are familiar with the penalties for being 
caught. 
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 In another question, students were asked if they were concerned about the legal 
penalties for file sharing, rather than just if they were aware of them. This question was 
answered on a scale of 1 to 5; 1 being “not very concerned” and 5 being “very concerned”. 
We categorized responses of 1 or 2 to be students who were “not concerned” and 4 or 5 to 
be “concerned” students. Of those who were not concerned with the legal penalties for 
file sharing, 85.3 percent answered that at least half of their digital media collection 
consisted of pirated materials. Of the students who were concerned about the penalties of 
unauthorized file sharing, 90.9 percent answered that at least half of their media was 
pirated. Again, the numbers here do not show any real significance other than the idea that 
it doesn't really matter whether or not a student is concerned about the possible penalties 
for file sharing. 
 We asked students the open-ended question: “If you once used a particular type 
of [file sharing] software, why did you stop?” Of the students who answered this question, 
19 percent replied with a reason related to disabled access by the school’s network 
operations department. Another 31.7 percent said that they stopped using particular 
file-sharing programs because of viruses, spyware, or other harm to their computers. Only 
11 percent of students who answered this question mentioned the fact that it was illegal or 
that they wanted to avoid conflict with the RIAA, MPAA and the law. Matching 
succinctly with results from the other questions about the students' concerns and 
awareness regarding legal penalties, this shows that most students are not primarily 
concerned with the possible legal consequences of sharing files. 
 
Data Analysis 
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 The Recording Industry Association of America (RIAA) has reported that their 
total units shipped have dropped by 13.6% from 2005 to 2006.22  RIAA has claimed 
that file sharing activities are the main cause of this decline.  Though file sharing may 
take part in the decline of record sales, there are many other possible factors of the 
plunge in record sales.  The data presented in table 1 and figure 1.1 show the total CD 
sales of each year provided by the RIAA23.  The graph shows a gradual increase from 
1990 to 1999 but starts decreasing after year 2000.  There are many possible causes of 
this trend and we will discuss each event that possibly could have impact the CD sales 
greatly. 
The Digital Millennium Copyright Act24 (DMCA) was passed on October 1998.  
The law criminalizes production of technologies, devices and services that are designed 
to break into copyrighted materials that have access control on them.  The law also 
increased the penalties for copyright infringement on the Internet.  This law obviously 
was not effective in preventing file sharing activities over the Internet and the CD sales 
continued to decrease after the law has been passed.  The DMCA does not criminalize 
production of technologies such as file sharing systems since they are not designed to 
break into copyrighted materials.  The DMCA seems to be a protection more for 
software products that have some kind of access control to them; for example serial 
numbers to install the program or run the program. 
According to the U.S. Department of Labor, the annual consumer expenditures 
 
22 RIAA 2006 Year-End Shipment Statistics 
http://76.74.24.142/6BC7251F-5E09-5359-8EBD-948C37FB6AE8.pdf 
 
23 RIAA, RIAA Official Website 
http://www.riaa.com/ 
24 U.S. Copyright Office, “Digital Millennium Copyright Act of 1998” 
http://www.copyright.gov/legislation/dmca.pdf 
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on entertainment have been decreasing.  Figure 1.2 and Table 5 show that the total 
money spent on entertainment for ages under 25 has been decreasing.  The percentage 
in figure 1.2 is the percentage of money spent on entertainment out of the total average 
salary.  We used the ratio instead of the total money spent on entertainment to account 
for the change in total salary.  Though the total expenditure on entertainment has been 
decreasing, expenditure on audio and visual products have been stable around 42% of 
the total expenditure on entertainment with a sudden increase in 2003, 2005 and 2006.  
If people are spending approximately the same percentage of their salary on audio and 
visual products why are CD sales declining?  To answer this question we must 
consider the effect of file sharing on CD sales and also other factors that may have been 
affecting the CD sales. 
 Napster was one of the most popular file sharing systems until its shutdown in 
July 2001.  As shown in figure 1.1 even after Napster has been shutdown the CD sales 
continued to drop.  Napster had 26.4 million users worldwide in February 200125 and 
13.6 million users just in the United States.  By May of 2001, the number of unique 
users of Napster has declined to 8 million users, while other alternative file sharing 
programs started to gain more unique users summing to about 3.56 million users4.  
Napster was still the most popular file sharing system at the time, but it is obvious that 
Napster users were moving on to a different file sharing service. 
 Considering the rapid growth of Internet and the development of new 
technology for file sharing, shutting down a file sharing service seems to have no effect 
 
25 Andrew Lipsman, “Global Napster Usage Plummets, but New File-Sharing Alternatives Gaining 
Ground, Reports Jupiter Media Metrix” 
Comscore Networks, July 20, 2001 
http://www.comscore.com/press/release.asp?id=249 
 
Page | 22 
 
                                                
in stopping file sharers’ illegal activity.  When Napster was shut down, other file 
sharing systems took over immediately and continued to grow. 
 Another area to consider is the growth of other entertainment sources.  While 
computer games and movies are also being shared over the Internet, the game industry 
and the film industry are increasing their sales.26 ＆27  Even if file sharing activities are 
restraining the sales of both the game industry and the film industry, they are still 
successful in increasing their sales while the music industry is suffering.  This means 
that if file sharing activities affect game, movie and music sales, there must be a factor 
about file sharing activities that affect the music industry more. 
A possible factor is that music files are smaller than movie files or game files.  
With the development of Internet technology and file sharing systems, the transfer rate 
of files has increased greatly in the past couple years.  Before broadband Internet 
access was available, it was almost impossible to download large files like movies or 
games.  Sharing of movie files and game files are a relatively new activity compared to 
sharing of music files, which could be a factor that is affecting the music industry more.   
Another possible factor is the way users enjoy the entertainment.  For 
example, many people prefer to watch movies in the theaters rather than at home.  If it 
is a movie that you are very interested in most people will probably pay and watch at 
the theater for the surround sound and the big screen.  On the other hand, in most cases 
there is no noticeable difference in sound quality between a physical CD and 
 
26 Motion picture association of America, “2006 U.S. Theatrical Market Statistics” 
MPAA 
http://www.mpaa.org/2006-US-Theatrical-Market-Statistics-Report.pdf 
27 Entertainment Software Association, “Facts & Research: Sales and Genre Data” 
Entertainment Software Association 
http://www.theesa.com/facts/sales_genre_data.php 
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downloaded music files.   
Another factor is having an anti-piracy system.  Almost all computer games 
have some sort of anti-piracy system in them to prevent users from being able to play 
the game.  Most games use a serial code that needs to be entered to install or play the 
game.  Since computer games are a programmed software, they are capable of having 
more protection on them compared to music CD’s. 
 Other entertainment sources seem to have a great impact on CD sales, since 
they are their direct rivals.  DVD is a relatively new technology that has been growing 
in sales very rapidly.  Table 3 shows the combined sales of VHS and DVD, and Table 4 
shows the sales of DVD software.  The DVD sales started to grow rapidly almost 
doubling their sales every year from 199928.  This is exactly when the CD sales hit its 
maximum and started to decline.  Motion pictures have been around for a long time, 
but with the development of new technologies such as computer graphics, surround 
sound and high definition television, the quality of films has increased dramatically.  
Though recording equipment and methods are improving and the quality of recorded 
music has been increasing as well, the difference seen on films and the difference heard 
in music is not comparable, especially because the quality of music also affects films  
positively as well. 
 From the consumer expenditure report by the U.S. Department of Labor29, we 
have found that an average person spends about 5% out of their total salary for 
 
28 North American DVD-Video Software Shipments (in Millions) 
Digital Entertainment Group 
http://www.dvdinformation.com/industryData/index.cfm3 
29 U.S. Department of Labor Bureau of Labor Statistics, Consumer Expenditure Survey 
http://www.bls.gov/cex/ 
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entertainment.  Since spending on entertainment is more of an optional spending 
compared to spending on housing, food, education and other needs, most people will 
not spend twice as much to buy both a CD and a DVD.  If they have a limited budget 
where they only have enough to purchase one item, then they will have to choose one or 
the other. Therefore the dramatic increase in DVD sales definitely has a negative effect 
to CD sales. 
 The RIAA has been blaming file sharing systems for their downfall in CD sales.  
The improvement in Internet technologies has allowed people to share files freely on the 
Internet and has been causing many problems in the past decade.  Though the actual 
sales of CD’s have been decreasing, the sales of digital copies have been increasing 
rapidly.  Figure 1.4 is the copy of the annual report RIAA has released.  As you can 
see the total number of units shipped has been increasing after the digital distribution of 
music has started.  From 2004 to 2005 the units shipped has increased by 166.2% and 
from 2005 to 2006 the units shipped has increased by 63.2%.  Therefore the decline in 
“physical” CD sales is also affected by the new style of music distribution.  With the 
rapid growth of Internet technology, people are spending more time in front of 
computers surfing the Internet.  By making music available to download digitally there 
is a possibility that music sales will recover. 
 Though file sharing may be taking part in the decline of CD sales, with the 
analysis of other data provided, we have found that there are many other factors that 
could be possibly causing a serious decline in CD sales.  From our data analysis we 
have found that the increase in sales of other entertainment sources, especially DVD’s, 
have greatly impacted CD sales.  It is hard for us to depict what the exact cause of this 
decline in CD sales is but we can conclude that it is not only the effect of file sharing 
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systems. 
 
Conclusion 
 
Through our survey results we have found students had a very limited 
knowledge of the copyright law concerning online file sharing. In addition, students 
showed little concern for the possible penalties of illegal music distribution. In reality, the 
RIAA has been filing lawsuits over the illegal sharing of music, and the penalties have 
been severe. Although there haven’t been a convincing number of cases, each of these 
students has suffered extreme fines and penalties. 
In order to gain knowledge about copyrights and penalties of infringement, 
students should be required to take an education program similar to the “alcohol 
education” online course offered at many schools. By creating a copyright infringement 
education program, we believe that students will understand the reasons behind copyright 
and will have prior knowledge of the possible penalties of infringement, as well as ways 
to avoid illegal downloading habits. 
In regard to the effects of file sharing on legit music sales, surveys showed that 
students who own more pirated music tend to spend less money purchasing music. While 
students with more pirated material could have purchased an equal amount of legal music, 
it is not the case. Our results suggest that file sharing has indeed had a negative impact on 
music sales. 
 In reaction to the increasing popularity of downloading music, the music 
industry has been creating new methods for people to purchase music at their own 
convenience, rather than downloading illegally. For example, Apple’s iTunes introduced 
Page | 26 
 
a new way of purchasing music, and Real Media’s Rhapsody offers users unlimited 
downloads for a paid monthly subscription. We anticipate that the increased convenience 
and availability of legal music will encourage people to pay for their music and help 
avoid conflicts with the music industry in the future. 
The decline of CD sales, as reported in the previous section, may also be 
attributed to the rise of DVD and video game sales. Illicit music downloads may not be 
the only cause of the decline in CD sales, if at all. However, copyright infringement is 
regarded as a severe criminal offense nonetheless, and although the chances of being 
prosecuted are slim, students should be aware of the possible penalties. In addition, the 
music industry should continue to make efforts to encourage people to purchase music, 
either through hard copy CD’s or online downloads. 
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Appendix 
 
Survey on File Sharing 
 
By returning this survey you acknowledge that you have been informed about and consent 
to be a participant in this study. Make sure that your questions are answered to your 
satisfaction before beginning.  Please do not put any contact information on this survey. 
 
Residence (circle one): On-Campus / Off-Campus 
Major: 
Gender: 
 
 
1. How many hours would you say you spend per day on a computer? 
 a) Less than 1    b) 1-3    c)3-6      d) More than 6  
 
2. How many hours would you say you spend per day viewing/using digital media 
(music, video)? 
 a) Less than 1    b) 1-3    c) 3-6      d) More than 6  
 
3. Which of the following file sharing software, if any, have you used? 
 a) DC++    b) Bit Torrent     c) iTunes     d) Kazaa     e) Limewire      
  f) Other(s): _________________________________ 
 
4. If you once used a particular type of software, why did you stop? 
 
 
 
5. About how many gigabytes of your personal hard drive space is devoted to digital 
media? 
 a) Less than 10     b) 10-30      c) 30-80     d) More than 80 
 
6. How many CDs and DVDs do you own? 
 a) Less than 10     b) 10-30      c) 30-80     d) More than 80 
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7. How much have you spent on music in the last year?    $________ 
 
8. How much have you spent on downloaded music in the last year?    $________ 
 
9. Consider the following music purchasing situations: 
 
I would pay more for music that does not use Digital 
Rights Management 
? Yes ? No ? Maybe 
I would buy music if it was not possible to obtain it for 
free online 
? Yes ? No ? Maybe 
Sampling music for free online has led me to purchase 
music from that artist 
? Yes ? No ? Maybe 
I regularly purchase music downloads ? Yes ? No ? Maybe 
I regularly purchase music CDs ? Yes ? No ? Maybe 
I have used an online monthly subscription service for 
music 
? Yes ? No ? Still do 
10. How much have the lawsuits against file sharers caused you to change your behavior 
with respect to file sharing? 
 (Not at all) 1          2          3          4          5 (Very much) 
 
11. Making a copy of a CD/DVD and giving it to a friend is: (circle all that apply) 
 Ethical  Legal  Common I’m not sure It 
depends 
 Unethical  Illegal  Uncommon  
 
12. Making a copy of a CD/DVD and selling it to a friend is: (circle all that apply) 
 Ethical  Legal  Common I’m not sure It 
depends 
 Unethical  Illegal  Uncommon  
 
13. For your current collection of digital media, how much would you say is pirated? 
 a) None     b) Some     c) About half     d) Most     e) I don’t know 
 
14. Are you aware of the possible penalties for unauthorized file sharing? 
 Yes          No       I’m not sure 
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15. How appropriate do you feel the current penalties for unauthorized file sharing are? 
 (Not very) 1          2          3          4          5 (Very)  I’m not 
sure 
 
16. What kinds of penalties do you think are appropriate for unauthorized file sharing? 
 
   
 
 
 
 
    
17. How knowledgeable would you say you are about current copyright law? 
 (Not very) 1          2          3          4          5 (Very) 
 
18. How much do the possible legal penalties of file sharing concern you? 
 (Not concerned) 1          2          3          4          5 (Very concerned) 
 
19. Do you know what “Fair Use” is in the context of copyright law? 
 Yes   No   Sounds familiar 
 
20. Are the following practices considered Fair Use? 
   
Taping a television program to watch later ?Yes ? No ? Maybe
Showing a taped program to your friends in a private home ?Yes ? No ? Maybe
Taping a television show to be shown in a classroom for 
educational purposes 
?Yes ? No ? Maybe
Allowing your friends to copy one of your CDs onto their 
computer/MP3 player 
?Yes ? No ? Maybe
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Figure 1.1 Total Units (CD) Shipped Reported by the RIAA 
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Figure 1.2 The Annual Consumer Expenditure on Entertainment (% out of total income) 
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Figure 1.3 The Annual Consumer Expenditure on Audio and Visual Products (% out of total exmenditure 
on Entertainment) 
 
 
 
 
Table 1 Total Units of CD Shipped 
Year Units Shipped Year Units Shipped Year Units Shipped 
1990 286.5 1996 778.9 2002 803.3 
1991 333.3 1997 753.1 2003 746 
1992 407.5 1998 847 2004 767 
1993 495.4 1999 938.9 2005 705.4 
1994 662.1 2000 942.5 2006 614.9 
1995 722.9 2001 881.9   
RIAA, RIAA Official Website (in millions) 
http://www.riaa.com/ 
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Table 2 Media Metrix: The Number of Users for Various File Sharing Software 
Media Metrix 
Unique Users (000) of File-Sharing Applications 
January 2001 – May 2001 
At Home in the U.S. 
Application 
Jan-01 
UU 
(000)  
Feb-01 
UU 
(000) 
Mar-01 
UU 
(000) 
Apr-01 
UU 
(000) 
May-01 
UU 
(000) 
NAPSTER 11,538 13,561 10,787 8,930 8,027
BODETELLA 1,161 1,019 974 1,009 1,011
AUDIOGALAXY 
SATELLITE 
… … 550 457 978
IMESH … … … 428 474
LIMEWIRE … … 160 164 388
BEARSHARE … … 267 354 382
NAPIGATOR … … 173 348 323
Andrew Lipsman, “Global Napster Usage Plummets, but New File-Sharing Alternatives Gaining Ground, 
Reports Jupiter Media Metrix” 
Comscore Networks, July 20, 2001 
http://www.comscore.com/press/release.asp?id=249 
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Table 3 VHS and DVD Sales Combined 
Year Rental Spending Sell-Through Spending Total Spending 
1981 $0.4 $0.1 $0.5 
1982 $0.6 $0.2 $0.8 
1983 $1.1 $0.4 $1.5 
1984 $1.9 $0.4 $2.3 
1985 $3.0 $0.8 $3.8 
1986 $4.2 $1.0 $5.2 
1987 $5.5 $1.4 $6.9 
1988 $6.7 $2.1 $8.8 
1989 $7.5 $2.9 $10.4 
1990 $8.4 $3.4 $11.8 
1991 $8.4 $3.6 $12.0 
1992 $9.1 $3.8 $12.9 
1993 $9.3 $4.1 $13.4 
1994 $9.5 $4.3 $13.8 
1995 $9.1 $5.0 $14.1 
1996 $9.2 $6.0 $15.2 
1997 $9.0 $6.2 $15.2 
1998 $9.7 $6.7 $16.4 
1999 $10.1 $7.0 $17.1 
2000 $10.2 $8.6 $18.8 
2001 $10.3 $10.4 $20.7 
2002 $9.9 $12.2 $22.1 
2003 $9.8 $14.4 $24.2 
2004 $8.9 $16.6 $25.5 
2005 $8.5 $16.4 $24.9 
2006 $8.4 $16.5 $24.9 
VHS and DVD Combined (in billions) 
Adams Media Research 
http://www.adamsmediaresearch.com/ 
http://www.entmerch.org/adams_research.html 
 
 
Page | 34 
 
 
Table 4 DVD Sales 
Quarter 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
1st Q N/A 3.3 11.1 29 69.2 120.1 231.7 332.2 403 395.8
2nd Q N/A 4.1 13.9 33.2 81.7 152.2 195.5 316.8 369.1 346.1
3rd Q 2.3 5.9 29 42.7 75.9 153.3 214.6 340.9 347.9 343.3
4th Q 3.2 11.8 44 77.5 137.6 259.4 381.5 528.4 536.7 571.4
Yearly 5.5 25.1 98 182.4 364.4 685 1023.3 1518.3 1656.7 1656.6
North American DVD-Video Software Shipments (in Millions) 
Digital Entertainment Group 
http://www.dvdinformation.com/industryData/index.cfm3 
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Table 5 Annual Consumer Expenditure on Entertainment for Age of Under 25 
Annual Consumer Expenditure on Entertainment for Age of Under 25 
Year
Total Income 
After Tax 
Total Expenditures 
on Entertainment 
Expenditures on Audio and 
Visual equipments and services 
% Used on 
Entertainment
% Used on Audio and 
Visual Equipments 
1995 $16195 $1083 $457 6.68725% 42.19760%
1996 $14081 $977 $420 6.93843% 42.98874%
1997 $15005 $1051 $437 7.00433% 41.57945%
1998 $15973 $974 $403 6.09779% 41.37577%
1999 $17431 $1149 $485 6.59170% 42.21062%
2000 $18813 $1091 $473 5.79918% 43.35472%
2001 $20330 $1152 $506 5.66650% 43.92361%
2002 $20206 $1212 $457 5.99822% 37.70627%
2003 $20259 $950 $463 4.68927% 48.73684%
2004 $22507 $1166 $500 5.18061% 42.88165%
2005 $27120 $1393 $631 5.13643% 45.29792%
2006 $28535 $1348 $672 4.72402% 49.85163%
U.S. Department of Labor Bureau of Labor Statistics, Consumer Expenditure Survey 
<http://www.bls.gov/cex/> 
 
 
Figure 1.4  The RIAA Annual Report: 2006 Year-End Shipment Statistics 
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